We report here on a rare case of a patient who presented with an extramedullary B lymphoblastic crisis as an initial manifestation of chronic myelogenous leukemia (CML). A 71-year-old man visited the emergency room due to suddenly developed dysarthria and right side weakness. Emergency craniotomy was done under the presumptive diagnosis of subdural hemorrhage. During the operation, a poorly demarcated firm mass was identified in the leptomeningeal space. Microscopically, the majority of the tumor was composed of monotonous immature cells with blast morphology, and these cells were immunoreactive for TdT, CD34, CD10 and CD20, indicating the precursor B-cell phenotype. The peripheral area of the tumor consisted of myeloid cells in various stages of maturation, and these cells were reactive for myeloperoxidase, chloroacetate esterase, CD43 and CD15. FISH analysis using the LSI bcr-abl dual color probe showed gene fusion signals in both the B-lymphoblasts and myeloid cells. The peripheral blood and bone marrow findings were consistent with CML with no evidence of a blast crisis. Cytogenetic study of the bone marrow demonstrated the 46, XY, t(9;22)(q34;q11) chromosome. A diagnosis of extramedullary B lymphoblastic blast crisis in a patient with Philadelphia chromosome-positive CML was made. Despite treatment, the patient died 3 months after he was diagnosed.
Chronic myelogenous leukemia (CML) is a myeloproliferative disorder that's characterized by the proliferation and accumulation of myeloid cells and their progenitors. These cells originate from a pluripotent hematopoietic stem cell and the CML is associated with the BCR/ABL fusion gene that is usually identified at the chromosome level as the Philadelphia chromosome or t (9;22)(q34;q11.2).
1 The development of CML is a multistep process that is initiated by the indolent proliferation of immature and maturing granulocytes in the peripheral blood and bone marrow. This stage, known as the chronic phase, eventually progresses to the accelerated phase and finally to the blast phase that represents a terminal transformation resembling acute leukemia. 1 The blast phase of the CML is defined as the presence of 20% or more blasts among the peripheral white blood cells or nucleated bone marrow cells, or an extramedullary blast proliferation is observed.
2 In 5-10% of the cases, the blast phase can present at extramedullary sites, 1 such as bone, lymph node, skin, soft tissue, and the central and peripheral nervous systems.
3 This condition, which is called extramedullary blast crisis, usually presents as a preceding event for the progression of CML or as an initial manifestation of relapse in patients with previously treated CML.
4
When an extramedullary blast crisis occurs as an isolated event without a previous history of CML, it is important to differentiate a CML patient in a blast crisis from de novo non-Hodgkin's lymphoma with blast morphology for administering the appropriate treatment. We report here on a rare case of an extramedullary B lymphoblastic crisis involving the leptomeninges as an initial manifestation of CML.
CASE REPORT
A 71-year-old man came to the emergency room in January 2008 with suddenly developed dysarthria and right side weakness. He had been treated for hypertension for 20 years and he had an attack of myocardial dysfunction 7 years previously. The initial blood pressure was 150/90 mmHg. A CT scan of the head showed a crescent-shape enhancement in the left fronto-temporoparietal area (Fig. 1A) . Emergency craniotomy was done under the presumptive diagnosis of subdural hemorrhage. During the operation, a poorly demarcated firm mass with a smooth surface was identified in the leptomeningeal space. Piecemeal resection was done. The tumor was submitted to the pathology lab in fragments and the total weight of the pieces was 50 g. The cut surface showed a yellow to white homogenous appearance (Fig. 1B) .
On microscopic examination, the tumor involved the leptomeninges with a diffuse and nodular infiltrative growth pattern. The majority of the tumor was composed of monotonous immature cells with large nucleus, finely stippled chromatin, occasional nucleoli and relatively abundant cytoplasm. The cells were immunoreactive for CD34, TdT, CD10, CD20, and CD43. C-kit positive cells were rarely seen. However, the tumor cells showed negative results on the immunohistochemical staining for CD3 and CD15, and on the histochemical staining for myeloperoxidase and chloroacetate esterase (Table 1 and Fig. 2 ). The results of the ancillary studies indicated that the tumor cells were of the precursor B lymphoblast phenotype. The periphery of the lesion consisted of myeloid cells in various stages of maturation, and these cells were reactive for myeloperoxidase, chloroacetate esterase, CD43 and CD15, but they were non-reactive for CD34, c-kit, TdT, CD3 and CD20, indicating a CML component. Forty to 50 percent of the cells were CD10-positive (Table 1 and Fig.  2 ). The Ki-67 labeling was high in both the B lymphoblast and CML components (80-90%). The expression of p53 was high in the precursor B lymphoblast component (60-70%), but low in
CML, chronic myelogenous leukemia. Table 2 . Differential count of WBC in peripheral blood smear A B Fig. 1 . CT scan of the head shows a crescent-shape enhancement in the left fronto-temporo-parietal area, and deviation of the left ventricle to the right side due to diffuse brain edema (A). The tumor masses submitted in fragments are gray white and firm (B).
WBC, white blood cell.
the CML component (<5%). FISH analysis performed on the formalin-fixed paraffin-embedded tissue section using the LSI � bcr/abl dual color probe (Vysis Inc., Des Plaines, IL, USA) showed gene fusion signals in both the B lymphoblast and CML components (Fig. 3) . Since the cells in the paraffin-embedded tissue section were piled up one on another, quantitatively analyzing this positive signal was difficult to do. The leptomeningeal tumor was considered to be a localized B lymphoblastic transformation in CML. On admission, the patient's white blood cell count was 190,000/μ L, and the WBCs were comprised of 1.0% blasts, 4.0% promyelocytes, 9.0% myelocytes, 11.0% metamyelocytes, 16.0% band-form neutrophils, 55.0% segmented neutrophils, 1.0% lymphocytes and 3.0% monocytes. The hemoglobin level was 10.3 g/dL, and the platelet count was 141,000/μ L ( Table 2 ). The leukocyte alkaline phosphatase (LAP) score was 15 (reference value: score 30-130). The peripheral blood smear showed increased numbers of granulocytes with a wide range of maturing myeloid cells (Fig. 4A) . The bone marrow aspiration smear showed increased numbers of mature and immature myeloid cells, including 1.9% blasts, 2.3% promyelocytes, 17.8% myelocytes, 31.9% metamyelocytes, 15.9% band-form neutrophils, 25.2% segmented neutrophils and 1.7% eosinophils (Fig. 4B and Table 3 ). The bone marrow was hypercellular (cellularity: 90-95%) and nearly packed by myeloid cells at all stages of maturation (Fig. 4C, D) . Some small, dwarf megakaryocytes and scattered eosinophils were seen. There was no evidence of a blast crisis in the bone marrow. Cytogenetic analysis of the bone marrow showed the Philadelphia chromosome 46, XY, t(9;22) (q34;q11.2) (Fig. 5) . FISH analysis on the peripheral blood revealed bcr/abl fusion in 99.0% of the cells. He was diagnosed with CML and being in an extamedullary blast crisis-state and he was treated with imatinib mesylate (Gleevec � ) at 400 mg/day. Three months later, he presented DOA (dead on arrival) to the emergency room. Any postmortem examination was not done.
DISCUSSION
A blast crisis as an initial presentation of CML is rare, and this accounts for 10% of all the cases of CML. 5 An extramedullary blast crisis at presentation is even rarer with this phenomenon being cited in individual case reports. 6 Various signs and symptoms may occur as a result of the specific effect of an extramedullary blastic tumor. In this current case, the tumor involved the leptomeninges and the patient developed neurologic symptoms. Based on the clinical history of an acute onset of neurologic symptoms, a previous history of hypertension and the radiologic findings, he was clinically diagnosed as suffering with a subdural hematoma. Several recent case reports have described a central nervous system (CNS) blast crisis in a patient with CML during imatinib mesylate therapy or after complete remission with therapy.
7-9 However, the isolated CNS involvement of a blast crisis as an initial manifestation of CML has not yet been reported. Approximately 70% of the patients with a blast crisis have the myeloid phenotype, and the remaining 30% have the precursor lymphoblast phenotype. The present case displayed an extramedullary B lymphoblastic crisis in the leptomeninges as an initial presentation of CML.
When an extramedullary blast crisis occurs as an isolated event without a previous history of CML, then de novo non-Hodgkin's lymphoma, granulocytic sarcoma or other tumors with small round cell morphology can be considered in the differential diagnosis. Fortunately, the peripheral portion of the present lesion showed infiltration of myeloid cells in various stages of maturation, which was considered as being typical CML, and we suspected the lesion to be a blast transformation of CML. Based on the immunohistochemical and histochemical staining, we could exclude granulocytic sarcoma and other non-hematologic malignancies. Using the double-color FISH method on the paraffinembedded tissue, we detected bcr/abl gene fusion signals in both the lymphoblastic and CML components, and we confirmed that the blasts were derived from the clone that was responsible for Philadelphia chromosome positive CML rather than from an independent lymphoid malignancy. The double-color FISH method is a rapid, accurate cytogenetic technique in detecting bcr/ abl fusion, which is valuable for making the diagnosis of an extramedullary blast crisis of CML. However, the interpretation of FISH in the paraffin-embedded tissue sections may be troublesome. Apart from the truncation artifact, the piling up of blast cells in the tissue sections in the present case made the accurate quantitative analysis very difficult, although we used 2 μ m-thick sections.
The nonrandom secondary chromosomal aberrations during a blast crisis have been previously described. The patterns of cytogenetic evolution vary in relation to the treatment, and as for the lineage of crisis, i17q and TP53 mutations are more common in myeloid crisis, and monosomy 7, hypodiploidy, and CDKN2A deletions are more frequent in lymphoid crisis.
10 Among them, genetic or functional inactivation of p53 seems the most common abnormality in the CML blast phase. 11 The p53 gene was shown to be mutated in 25% to 30% of the patients with the myeloid type of CML blast crisis. The homozygous deletion of the p16INK4A/ARF locus, which indirectly affects the p53 function, was detected in approximately 50% of the patients with the lymphoid type of CML blast crisis.
12 In this present case, the expression of p53 was extremely high in the lymphoblast component (60-70%), compared to the p53 expression in the CML component (<5%). We can infer that the p53 tumor suppressor gene is involved in the progression of CML, and this may suggest that CML progression is similar to the progression of a premalignant or low grade tumor to a frankly malignant or higher grade malignant state of in solid tumor.
